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CONTACT ELEMENT FOR AXIAL CONTACTING 
Field Of The Invention 

The present invention relates to a device for contacting an electrically operated 
apparatus having at least one terminal contact on the apparatus and one plug that can 
be connected to it axially, with the plug including a sleeve contact. 

5 

Background Information 

Electrically operated apparatuses, e.g., hydraulic actuators such as solenoid valves 
r j and pressure regulators, must frequently be installed with a directional orientation in 

further processing, so that the electric contacts are located in a defined position. This is 
IRQ necessary, for example, when an arrangement of actuators is to be contacted jointly 
IS and electrically in one operation. For example, if the terminal contacts of the actuator 

are arranged laterally to its longitudinal axis, the position of the actuator must usually be 
changed, so that the terminal contacts can be connected to a suitable plug. The 
r|| respective precise orientation of the actuators is an additional operation that is to be 
iff avoided. In addition, lateral contacting of the actuator leads to the result that tolerances 
; 0 in its longitudinal direction can hardly be compensated because, with radial contacting, 
displacement in the direction of the longitudinal axis is possible only to a limited extent 
because the contact area of the internal contact is usually limited. In radial contacting, 
the direction of joining of the actuator and of the plug contact are not identical, so two 
20 assembly directions are necessary when assembling the actuator on a carrier and 
when assembling the plug on the apparatus, so the assembly operation must 
necessarily be sequential. 

Summary Of The Invention 
25 Therefore, an object of the present invention is to provide a device for contacting an 
electrically operated apparatus, so that the contacting can be accomplished with less 
orientation complexity, and tolerances in the longitudinal direction of the apparatus can 



2 

be compensated easily. On the other hand, another object of the present invention is to 
permit simultaneous assembly of the apparatus and the plug. 

According to the present invention, the terminal contact is oriented parallel to an 
5 installation direction of the apparatus, and the sleeve contact can be connected to the 
terminal contact parallel to the installation direction. 

It has been found according to the present invention that assembly of one or more 
apparatuses on a carrier and connecting the respective plugs to the apparatuses can 
1 0 be accomplished simultaneously by axial contacting. If the plugging direction of the 
Q plugs corresponds to the installation direction of the apparatuses, only a precise radial 
2 orientation of the plugs is necessary, and thus axial compensation of tolerance is 
! JJ possible in the installation direction of the apparatuses due to the fact that the plugs 
P need not be pushed onto the terminal contacts as far as the stop. Then contacting with 
!i> a punched grid, for example, can take place simultaneously with assembly of an 

actuator. At the manufacturing plant, one direction of assembly may be eliminated 
: ^ through the axial assembly of the plugs, thereby reducing the expense in terms of 
%! workpiece carriers and devices. 

• ft 

20 In an especially advantageous embodiment of the present invention, the plug has two 
sleeve contacts, arranged concentrically in particular, which can be connected to two 
concentric terminal contacts of the apparatus. The electrically operated apparatus has 
two terminal contacts, preferably in a concentric arrangement, on the rear side, i.e., the 
side opposite the installation direction. The terminal contacts may be provided, for 

25 example, by two bushings arranged concentrically one inside the other. However, the 
contact on the inside may also be designed as a solid cylindrical contact, e.g., as a 
contact pin. Then the sleeve contacts of the plug are arranged concentrically one inside 
the other and fit together with the terminal contacts. The inside diameter of the sleeve 
contacts at the end is preferably such that they can be connected conveniently; for 

30 example, the front ends of the sleeves may be adapted to one another or may diverge 
conically. 



The sleeve contacts are preferably each in contact with the concentric terminal contacts 
on the outside circumference when joined together. This results in an especially large 
contact area between the terminal contacts of the apparatus and the sleeve contacts. 

In an especially advantageous embodiment of the present invention, the terminal 
contacts are two contact faces bent into a cylindrical shape in particular and provided 
on the end of an apparatus casing. These contact faces have different diameters and 
are arranged accordingly, so that an insulation bushing can optionally be inserted 
between the coaxial terminal contacts, and the two sleeve contacts of the plug can be 
inserted without causing a short circuit between the sleeve contacts and the terminal 
contacts. 

Insulation is preferably arranged between the terminal contacts. The insulation is made 
of plastic and in one case it is an insulation sleeve. However, the insulation may also be 
applied as a nonconducting layer directly to the terminal contacts or the sleeve 
contacts. Different insulation materials may also be used with regard to a contacting 
force, in order to make it difficult to pull the contacts apart, for example. 

In another preferred embodiment, in the assembled state the back wall of the plug also 
forms an insulation which acts together with the insulation between the terminal contact 
to form two contact chambers insulated from one another. This yields protection against 
metal chips at the contact point in an especially advantageous manner. The two poles 
of the contact are completely covered with respect to one another by the back plastic 
wall of the plug. No short circuit can develop due to a long sliver. In addition, insulation 
on the outside may also completely cover the contact in the manner of a casing. The 
internal terminal contact with the adjacent internal sleeve contact is then separated by 
the insulation sleeve from the outer terminal contact with the adjacent outer sleeve 
contact. However, the outer end of the insulation sleeve is also in contact with the 
insulated back wall of the plug, so that the internal terminal contact is encapsulated. 
Only the connecting conductor leads radially out of the insulated area. 



The printed conductor of the interior sleeve contact is preferably passed through a 
recess in the exterior sleeve contact. The sleeve contacts may be designed as 
cylindrical segments. A section of the essentially cylindrical segment remains free, with 
the printed conductor of the internal sleeve contact passing through this section and the 
sleeve contact on the outside. 

Instead of a cylindrical or segmented cylindrical cross section, the sleeve contact may 
also have a polygonal cross section. The advantage of this cross section is that the plug 
can then no longer be rotated about its longitudinal axis or the installation direction with 
respect to the terminal contacts. This rotating may of course also be prevented in a 
traditional manner by a small lug which engages in a groove. 

The sleeve contacts preferably have a diameter that allows a defined contacting force. 
The sleeve contacts may have inclined insertion guides to permit easy positioning of 
the terminal contacts. 

The plugs are preferably connected to punched grid conductors. The sleeve contact 
and the corresponding punched grid conductor may be designed in one piece. The end 
of the punched grid conductor is designed to be somewhat wider than the punched grid 
conductor, and it may be bent to form the segmented cylindrical sleeve contact by 
bending or folding. This eliminates the need for an additional solder connection to 
connect the plug to the punched grid conductor. 

Brief Description Of The Drawings 

Figure 1 shows a side view of an actuator with concentrically arranged terminal 
contacts and a plug with sleeve contacts fitting it. 

Figure 2 shows a top view of the plug with two sleeve contacts according to the present 
invention. 



Detailed Description 

Actuator 1 is installed in a machine 3 in an installation direction 2. A device for 
contacting the electrically operated actuator with a terminal contact 5 on the apparatus, 
a second terminal contact 6 on the apparatus and an insulation sleeve 7 arranged 
between them is provided at the end, i.e., on one end side 4 of elongated actuator 1 
opposite the installation direction. Terminal contact 5 has a larger diameter than 
terminal contact 6, i.e., terminal contact 5 is arranged to lie on the outside. 

A plug 8 is equipped with sleeve contacts 9 and 10 fitting terminal contacts 5 and 6. 
Plug 8 has an insulating back wall 1 1 and additional insulation means 12 to prevent a 
short circuit between a punched grid conductor 13 connected to plug 8 with exposed 
metal objects. Terminal contacts 5, 6 as well as sleeve contacts 9, 10 are arranged 
concentrically about a longitudinal axis 14 running through actuator 1. 

During assembly, actuator 1 is mounted on machine 3 in the installation direction, and 
plug 8 with sleeve contacts 9 and 10 is placed on terminal contacts 5 and 6 either 
subsequently or simultaneously and is connected to them. 

As shown best in Figure 2, sleeve contacts 9 and 10 are designed only as segmented 
cylinders. Consequently, punched grid conductor 15 of interior sleeve contact 10 can be 
passed through recess 16 in exterior sleeve contact 9 without resulting in a short circuit. 

When terminal contacts 5, 6 and sleeve contacts 9, 10 are joined, insulation sleeve 7 
with insulating back wall 1 1 of the plug forms a contact chamber around interior sleeve 
contact 10 and interior terminal contact 6. This makes it possible to avoid short circuits 
produced by machining residues from production. 



What Is Claimed Is : 

1 . A device for contacting an electrically operated apparatus, comprising: 

at least one terminal contact on a side of the apparatus, the at least one 
terminal contact being oriented parallel to an installation direction of the apparatus; and 

a plug for connecting axially to the at least one terminal contact, the plug 
including at least one sleeve contact, the at least one sleeve contact and the at least 
one terminal contact being adapted to be assembled together parallel to the installation 
direction. 

2. The device according to claim 1 , wherein the at least one sleeve contact 
includes two concentric sleeve contacts, the at least one terminal contact including two 
concentric terminal contacts, the two sleeve contacts connecting to the two terminal 
contacts. 

3. The device according to claim 2, wherein the sleeve contacts are each in 
contact with the terminal contacts on an outside circumference when joined together. 

4. The device according to claim 2, wherein the terminal contacts have two contact 
plates bent into a cylindrical shape and situated on an end of a casing of the apparatus. 

5. The device according to claim 2, further comprising an insulation situated 
between the terminal contacts. 

6. The device according to claim 5, wherein the insulation includes an insulating 
sleeve composed of a plastic. 

7. The device according to claim 5, wherein, in an assembled state, a back wall of 
the plug acts as a further insulation which, together with the insulation between the 
terminal contacts, form two contact chambers insulated from one another. 



8. The device according to claim 1 , wherein the at least one sleeve contact 
includes an interior sleeve contact and an exterior sleeve contact, a printed conductor 
of the interior sleeve contact passing through a recess in the exterior sleeve contact. 

9. The device according to claim 1 , wherein the at least one sleeve contact 
includes a cylindrical segment. 

10. The device according to claim 1 , wherein the at least one sleeve contact has a 
polygonal cross section. 

1 1 . The device according to claim 1 , wherein the at least one sleeve contact has a 
diameter so as to overcome a predetermined contacting force when connected. 

12. The device according to claim 2, wherein the sleeve contacts have inclined 
insertion guides. 

13. The device according to claim 2, further comprising a plurality of punched grid 
conductors connected to the plug. 

14. The device according to claim 13, wherein a first of the sleeve contacts and a 
first of the punched grid conductors are a one-piece unit, and a second of the sleeve 
contacts and a second of the punched grid conductors are a one-piece unit. 

15. The device according to claim 13, wherein the sleeve contacts are formed by 
one of bending and folding the punched grid conductors. 
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Abstract Of The Disclosure 
A device for contacting an electrically operated apparatus, having at least one terminal 
contact on the apparatus and one plug that can be connected to it axially, with the plug 
including a sleeve contact which is in contact with an electrically conducting contact 
area of the terminal contact after joining them, with the terminal contact being oriented 
parallel to an installation direction of the apparatus, and the sleeve contact being 
connectable to the terminal contact parallel to the installation direction. 
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Fig. 2 
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COMBINED DECLARATION AND 
POWER OF ATTORNEY FOR PATENT APPLICATION 

As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated below 
adjacent to my name. 

I believe I am the original, first and sole inventor (if only one name is listed 
below) or an original, first and joint inventor (if plural names are listed below) of the subject 
matter which is claimed and for which a patent is sought on the invention entitled 
CONTACT ELEMENT FOR AXIAL CONTACTING, and the specification of which: 

[X] is attached hereto; 

[ ] was filed as United States Application Serial No. on 

, 19 and was amended by the Preliminary Amendment 

filed on 9 19 . 

[ ] was filed as PCT International Application Number 

on the day of June, 19 . 

[ ] an English translation of which is filed herewith. 
I hereby state that I have reviewed and understand the contents of the 
above-identified specification, including the claims, as amended by any amendment referred 
to above. 

I acknowledge the duty to disclose information which is material to the 
examination of this application in accordance with Title 37, Code of Federal Regulations, 
§ 1.56(a). I hereby claim foreign priority benefits under Title 35, United States Code § 1 19 
of any foreign application(s) for patent or inventor's certificate or of any PCT international 
applications(s) designating at least one country other than the United States of America 
listed below and have also identified below any foreign application(s) for patent or 
inventor's certificate or any PCT international application(s) designating at least one country 
other than the United States of America filed by me on the same subject matter having a 
filing date before that of the application(s) of which priority is claimed: 
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PRIOR FOREIGN/PCT APPLICATION(S) 

AND ANY PRIORITY CLAIMS UNDER 35 U.S.C. S 119 

Country : Germany 

Application No. : 2 98 22 588.3 

Date of Filing: December 18, 1998 

Priority Claimed 

Under 35 U.S.C. §119: [X] Yes [ ] No 

I hereby claim the benefit under Title 35 ? United States Code § 120 of any United States 

Application or PCT International Application designating the United States of America that 

is/are listed below and, insofar as the subject matter of each of the claims of this application 

is not disclosed in that/those prior application(s) in the manner provided by the first 

paragraph of Title 35, United States Code § 112, 1 acknowledge the duty to disclose 

material information as defined in Title 37, Code of Federal Regulations § 1.56(a) which 

occurred between the filing date of the prior application(s) and the national or PCT 

international filing date of this application: 

PRIOR U.S. APPLICATIONS OR 
PCT INTERNATIONAL APPLICATIONS 
DESIGNATING THE U.S. FOR BENEFIT UNDER 35 U.S.C. § 120 

U.S. APPLICATIONS 

Number : 

Filing Date : 

PCT APPLICATIONS 
DESIGNATING THE U. S. 

PCT Number : 

PCT Filing Date : 

I hereby appoint the following attorney(s) and/or agents to prosecute the 
above-identified application and transact all business in the Patent and Trademark Office 
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connected therewith. 

(List name(s) and registration number(s)): 

Richard L. Mayer, Reg. No. 22,490 

Gerard A. Messina, Reg. No. 35,952 

, Reg. No. 

, Reg. No. 

All correspondence should be sent to: 

Richard L. Mayer, Esq. 

Kenyon & Kenyon 

One Broadway 

New York, New York 10004 

Telephone No.: (212) 425-7200 
Facsimile No.: (212) 425-5288 

I hereby declare that all statements made herein of my own knowledge are 
true and that all statements made on information and belief are believed to be true and 
further that these statements were made with the knowledge that willful false statements and 
the like so made are punishable by fine or imprisonment or both under Section 1001 of Title 
18 of the United States Code and that such willful false statements may jeopardize the 
validity of the application or any patent issuing thereon. 
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Full name of invento L ^Michael FRIEDOW 

Inventor's signature ^X^lA^LOi^ Date OcL f 4 &f 



Citizenship Federal Republic of Germany 

Residence Am Linsenberg 8 

71723 Grossbottwar 
Federal Republic of Germany 

Post Office Address Same as above 
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Full name of inventor Dietmar RISCHEN ^^Ju^^ 

Inventor's signatare yffi ^L^(^^^ Date Ocj-./lf ^ fffff 

Citizenship Federal Republic of Germany 

Residence Im Taigtrog 23 

71665 Vaihingen/enz 
Federal Republic of Germany 

Post Office Address Same as above 
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